Dissociation enzyme effects on the potassium currents of inner hair cells isolated from guinea-pig cochlea.
Tetraethylammonium (TEA)-sensitive potassium currents in the cochlear inner hair cells (IHCs) possess the kinetics of fast inactivation. Some enzymes using for IHCs dissociation affect these inactivation kinetics. IHCs were dissociated from guinea-pig cochlea by 1 mg/ml trypsin or 0.25 mg/ml protease VIII, and the properties of the K+ currents were compared using conventional whole-cell voltage-clamp recordings. TEA-sensitive potassium currents showed fast inactivation kinetics in both trypsin-dissociated cells and protease VIII-dissociated cells. The time constant of the inactivation phase in trypsin-treated cells was similar to that in protease VIII-treated cells. However, the rate of inactivation (compared by the ratio between the steady-state current and initial peak current) in protease VIII-treated cells was larger than that in trypsin-treated cells. In protease VIII-dissociated cells, the time constant of recovery from inactivation elucidated by paired-pulse protocol was 3.5 ms. Papain is another enzyme that is sometimes used for dissociating IHCs, so effects of papain were observed. Extracellular papain application (8 unit/ml) demonstrated a slight increase of the outward potassium currents.